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Introduction
Throughout this paper, R denotes a commutative Noetherian ring, M an R-module and I and J stand for two ideals of R. For all i ∈ N 0 the i-th local cohomology functor with respect to (I, J), denoted by H This notion coincides with the ordinary local cohomology functor H i I (−) when J = 0, see [2] .
The main motivation for this generalization comes from the study of a dual of ordinary local cohomology modules H i I (M) ( [9] ). Basic facts and more information about local cohomology defined by a pair of ideals can be obtained from [10] , [3] and [4] .
The second section of this paper is devoted to study the attached prime ideals of local cohomology modules with respect to a pair of ideals by means of co-localization. The concept of co-localization introduced by Richardson in [8] .
Let (R, m) be local and M be a finite R-module of dimension d. If c is a non-negative integer such that H 
Attached prime ideals
In this section we study the set of attached prime ideals of local cohomology modules with respect to a pair of ideals.
Remark 2.1. Following [8] , for a multiplicatively closed subset S of the local ring (R, m), the co-localization of M relative to S is defined to be the
Therefore, in order to get some results about attached prime ideals of a module, it is convenient to study the attached prime ideals of the co-localization of it. Lemma 2.2. Let (R, m) be a local ring, a be an ideal of R and p ∈ Spec (R) with a ⊆ p. (R) where d = dim R. Here, we generalize these theorems for the local cohomology modules of M with respect to a pair of ideals when M is a finite R-module with dim M = d. Theorem 2.3. Let (R, m) be a local ring, M be a finite R-module, and p ∈ Spec (R). Assume that c = cd(I, J, R) and
and I + q = m}. 
Now, without loss of generality, we may assume that M is faithful and dim R = d. If 
Therefore, dim R/q = dim R/r which shows that q = r. Thus
Remark 2.4. The inclusion in Theorem 2.3 (1) is not an equality in general. Let the assumption be as in Theorem 2.3. Assume that 
Proof.
(1) First we note that, by [10, 4.8] In the rest of the paper, following [10] , we use the notations
and W (I, J) := {a : a is an ideal of R; I n ⊆ a + J f or an integer n ≥ 1}.
The following lemma can be proved using [10, 3.2] . Proof. The same proof of [5, 2.4] remains valid by using Proposition 2.10.
